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Abstract:  Many scholars have done a lot of research on bond-slip behavior in reinforced concrete structures. 
Besides experiments, numerical analysis is also important. In this paper, on the basis of summarizing bond-slip 
models nowadays, a refined model in OpenSees according to the method of discrete model is built and then the 
bond-slip behavior between rebar and concrete is studied through analyzing a pull-out specimen and RC beam 
component. The influence of stirrup on bond stress and slip distribution is considered. From the analytical results, 
it is found that the numerical model is reasonable to reflect the bond stress and its change law. At the same time 
the phenomena of beam simulation show that many factors have effects on its whole performance such as the 
bond stress, slip of rebar and ratio of stirrups which can affect the bond-slip distribution. The stirrups affect the 
slip in part of the beam but in general it has little effect. 
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? 1  ?????????? 
Fig.1  Description of a three-dimensional discrete model 
1.2  ???????????? 
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? 2  ?? D-P?? 
Fig.2  Truncated D-P model 
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???914 mm??540 mm????????36 mm
??????????????????????
????? 3?????????? PQ? 180 mm?
????? PVC???????????????
????????????? 810 mm?? 180 mm
??????????????????????
???????????????? 3.55×104 MPa?
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? 3  ???????? 
Fig.3  Description of pull-out model 














? 4  ??[7]?????????? 
Fig.4  Test results in reference [7] 
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? 5  ?????????? 
Fig.5  Force-slip curve 













? 1  ????? 
Table 1  Element mesh 
?? ???? ???? ???? ???? 
A 300 10 10 3 
B 600 10 10 6 
C 900 10 10 9 

















? 6  ??????????? 
Fig.6  Influence of mesh size on slippage  
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? 7  ?????????????? 
Fig.7  Influence of mesh size on bond stress distribution 
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? 8  ???? P?? Q???????? 
Fig.8  Bond-slip states of P and Q at different steps  
3  ?????????????? 
3.1  ????????? 
??????[8]????????????
?????????? 1900 mm???????
200 mm× 120mm???????? E=3.0×1010 Pa?
??? 0.16????????? E=2.1×1011 Pa?fy= 
2.35×108 Pa????????? E=2.1×1011 Pa?fy= 












? 9  RC???????? 
Fig.9  Finite element model of RC beam 













? 10  ????????? 
Fig.10  Slippage distribution along RC beam 
 
? 11  ?????????? 
Fig.11  Bond stress distribution along RC beam 
 
? 12  ???????????? 








? 13  ????????? 
Fig.13  Concrete stress state at middle of beam 
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??????? 2 mm ????????????
?????????????????????
????? 54.3 kN? 54.0 kN? 
 
? 14  ???????????? 
Fig.14  Analytical and experimental results 









? 15  ??????????? 
Fig.15  Analytical and experimental results  
 
? 16  ????????????? 
Fig.16  Effect of rebar corrosion on slippage 








? 2  ?????? 
Table 2  Arrangement of stirrups 
???? ?? ????/mm ????/mm
?? 1 ??? ? ? 
?? 2 6@150 6 150 
?? 3 8@150 8 150 









? 17  ????????? 
Fig.17  Slip distribution along beam  
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